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(57) ABSTRACT

A recognition mark which 1s formed on a tape retaiming
cover which retains a carrier tape, which holds components
in pockets, in relation to a sprocket with which the tape
teeder 1s provided, and the component or the pocket which
1s positioned at a suction position through an opening which
1s formed 1n the tape retaining cover are recognized. Based
on recogmtion results, tape feed positional correction for
positioning the suction target component at the suction
position 1s performed such that the component, which 1s
adjacent on an upstream side 1n a tape feed direction to the
component which 1s positioned at the suction position, 1s not
exposed by greater than or equal to a predetermined amount
from the opening.

4 Claims, 7 Drawing Sheets
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1
COMPONENT MOUNTER

BACKGROUND

1. Technical Field

The present disclosure relates to a component mounter
and a component mounting method for picking up a com-
ponent with a suction nozzle to mount the component onto
a board.

2. Description of the Related Art

In the related art, tape feeders for feeding a carrier tape in
which components are stored 1n pockets (component holding,
holes) are widely used as component suppliers for supplying
components to component mounters. Since the tape feeder
engages pis ol a sprocket with tape feeding feed holes
which are formed in the carrier tape, the tape feeder 1s
provided with a tape retaining cover which covers the carrier
tape from above such that the components do not fall out
from the pockets while the carrier tape, from which the
cover tape 1s peeled, 1s fed to a component pick up position
(for example, PTL 1).

An opening which exposes the components 1s provided 1n
the tape retaining cover at the component pick up position at
which the components are sucked by the suction nozzle
which 1s provided on the mounting head. Generally, the tape
feeder and the tape retaining cover which 1s provided
thereon are formed 1n shapes which may be used 1n common
for a plurality of differently sized components, and the size
and shape of the opeming for sucking the components 1s set
to match the largest among the diflerently sized components.

CITATION LIST
Patent Literature

PTL 1: Japanese Patent Unexamined Publication No.
2009-170833

SUMMARY

A component mounter of the disclosure includes a tape
teeder provided with a sprocket which feeds a carrier tape
which holds components in pockets, a tape retaiming cover
which retains the carrier tape toward the sprocket, an open-
ing, which 1s formed 1n the tape retaining cover, for sucking
the components, and a recognition mark which i1s formed on
the tape retaining cover and serves as a reference for
recognizing a suction position of the components, a mount-
ing head which mounts the components which are supplied
from the tape feeder onto a mounting target, a recognition
camera which recognizes the recogmition mark and the
component or the pocket which 1s positioned at the suction
position through the opeming, and a tape feed position
corrector which, based on recognition results of the recog-
nition camera, performs tape feed positional correction in
which one of the components as a suction target 1s posi-
tioned 1n the suction position such that another of the
components, which 1s adjacent on an upstream side 1n a tape
teed direction to the one of the components to be positioned
in the suction position, 1s not exposed by greater than or
equal to a predetermined amount from the opening.

A component mounting method of the disclosure includes
recognizing a recognition mark which 1s formed on a tape
retaining cover which retains a carrier tape, which holds
components 1 pockets, toward a sprocket with which a tape
teeder 1s provided, and one of the components or one of the
pockets which are positioned at a suction position through
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an opening which 1s formed in the tape retaining cover, and
performing tape feed positional correction i which, based
on recognition results, one of the components as a suction
target 1s positioned 1n the suction position such that another
of the components, which 1s adjacent on an upstream side 1n
a tape feed direction to the one of the components to be
positioned 1n the suction position, 1s not exposed by greater
than or equal to a predetermined amount from the opening.

According to the disclosure, 1t 1s possible to prevent a
component following the component which 1s positioned at
the suction position from being exposed from the opeming
and falling out.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view of a component mounter of an
exemplary embodiment of the disclosure;

FIG. 2 1s a partial sectional diagram of the component
mounter of an exemplary embodiment of the disclosure;

FIGS. 3A to 3C are diagrams 1illustrating a tape feeder of
an exemplary embodiment of the disclosure, where FIG. 3A
1s an explanatory diagram of the configuration of the tape
teeder, FIG. 3B 1s an explanatory diagram of the structure of
a carrier tape, and FIG. 3C 1s an enlarged diagram of the
vicinity of a suction position of a component of the tape
feeder:;

FIGS. 4A and 4B are explanatory diagrams of the struc-
ture of a tape retaiming cover ol the tape feeder of an
exemplary embodiment of the disclosure, where FIG. 4A 1s
a top surface diagram and FIG. 4B 1s a side surface diagram;

FIGS. 5A and 5B are block diagrams illustrating the
configuration of a control system of an exemplary embodi-
ment of the disclosure, where FIG. 5A 1s a block diagram
illustrating the configuration of the control system of the
component mounter, and FIG. 5B 1s a block diagram 1llus-
trating the configuration of the control system of the tape
feeder:;

FIG. 6 1s a flowchart illustrating a tape feed positional
correction method in the tape feeder of an exemplary
embodiment of the disclosure; and

FIGS. 7A to 7C are diagrams describing the tape feed
positional correction method 1n the tape feeder of an exem-
plary embodiment of the disclosure, where FIG. 7A 15 a
diagram 1llustrating one example, FIG. 7B 1s a diagram
illustrating another example, and FIG. 7C 1s a diagram
illustrating still another example.

DETAILED DESCRIPTION

Betore describing the exemplary embodiment of the dis-
closure, a concise description will be given of the problems
in the related art. Since the opening which 1s formed 1n the
tape retaining cover 1s set to match the largest of the different
s1zed components, 1n a case 1n which the tape feeder supplies
a comparatively small component among the different sized
components, in addition to the component which 1s posi-
tioned at the suction position, a portion of the following
component to be sucked may also be exposed. In this case,
there 1s a concern that the tape retaining cover will not
cllectively retain the following component to be sucked, and
the following component to be sucked will fall out from the
pocket due to vibration or the like during the suction of the
component which 1s positioned at the suction position.

The disclosure provides a component mounter and a
component mounting method which are capable of prevent-
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ing a component following the component which 1s posi-
tioned at the suction position from being exposed from the
opening and falling out.

Hereinatfter, detailed description will be given of an
exemplary embodiment of the disclosure using the draw-
ings. The configurations, forms, and the like described
hereinafter are examples to facilitate explanation, and may
be modified, as appropriate, according to the design of the
component mounter and the tape feeder. Heremaftter, ele-
ments corresponding to each other are given the same
symbols 1n all of the drawings, and duplicated description 1s
omitted. In FIG. 1 and some parts described later, an X
direction (the left-right direction in FIG. 1) in the board
transport direction and a Y direction (the up-down direction
in FIG. 1) perpendicular to the board transport direction are
illustrated as two axial directions which orthogonally inter-
sect each other 1n a horizontal plane. In FIG. 2 and some
parts described later, a Z direction 1s illustrated as a height
direction which 1s perpendicular to the horizontal plane. The
7. direction 1s the up-down direction or a perpendicular
direction 1n a case 1n which the component mounting system
1s 1nstalled on the horizontal plane.

First, description will be given of component mounter 1
with reference to FIGS. 1 and 2. FIG. 2 partially illustrates
the cross-section taken along line II-1I 1n FIG. 1. Component
mounter 1 includes a function of mounting components onto
a board. In FIG. 1, transport mechanism 2 1s arranged in the
X direction at the middle of table 1a. Transport mechanism
2 transports board 3 which 1s carried 1n from the upstream
side, and positions and holds board 3 in a position for
executing component mounting work. Component supplier
4 1s disposed on each side of transport mechanism 2. A
plurality of tape feeders 5 are disposed to line up on each
component supplier 4. Tape feeder 5 supplies a component
to a suction position of a mounting head of a component
mounting mechanism (described later) by pitch feeding a
carrier tape storing components in a tape feed direction.

Y-axis beam 6 which 1s provided with a linear drive
mechanism 1s arranged along the Y direction on the end of
one side on the top surface of table 1a in the X direction.
Two X-axis beams 7 similarly provided with linear drive
mechanisms are joined to Y-axis beam 6 to move freely in
the Y direction. X-axis beams 7 are arranged parallel to the
X direction. Mounting head 8 1s installed on each of two
X-axis beams 7 to move Ireely in the X direction. As
illustrated 1n FIG. 2, mounting head 8 1s provided with a
plurality of suction units 8a which are capable of sucking
components to hold, lift, and lower the components. Suction
nozzle 86 1s provided on the tip of each suction unit 8a.

Mounting head 8 moves 1n the X direction and the Y
direction due to Y-axis beam 6 and X-axis beam 7 being
driven. Accordingly, using suction nozzles 86, two mounting
heads 8 suck and pick up components from the suction
positions of tape feeders 5 disposed on component suppliers
4 corresponding to each mounting head 8, and mount the
components onto mounting points on board 3 which 1s
positioned in transport mechanism 2. Y-axis beam 6, X-axis
beams 7, and mounting heads 8 form component mounting
mechanism 9 which mounts components onto board 3 by
moving mounting heads 8 which hold components. Mount-
ing head 8 sucks the component which 1s supplied from tape
feeder 5 using suction nozzle 85 and mounts the component
on a mounting target such as board 3.

Component recognition camera 10 1s arranged between
component supplier 4 and transport mechanism 2. When
mounting head 8 which picks up the component from
component supplier 4 moves above component recognition
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camera 10, component recognition camera 10 images the
component in the state of being held by mounting head 8 and
recognizes the holding posture of the component. Board
recognition camera 11 1s attached to plate 7a to which
mounting head 8 1s attached, and moves itegrally with
mounting head 8.

Due to the movement of mounting head 8, board recog-
nition camera 11 moves above board 3 which 1s positioned
in transport mechanism 2, and board recognition camera 11
images a board mark (not illustrated) which 1s provided on
board 3 to recogmize the position of board 3. Board recog-
nition camera 11 moves above the suction position of the
component of tape feeder 5 and recognizes the state of the
carrier tape 1 the vicinity of the suction position. In a
component mounting operation to board 3 carried out by
mounting head 8, mounting position correction 1S per-
formed, taking into account the recognition results of the
component by component recognition camera 10 and the
recognition results of the board position by board recogni-
tion camera 11.

In FIG. 2, component supplier 4 1s configured to include
carriage 12 which 1s attachable and detachable to table 1a,
in which a plurality of tape feeders 5 are 1nstalled on feeder
base 12a 1n advance. Supply reels 14 storing carrier tapes 13
in a wound state are held 1n carriage 12, and carrier tapes 13
hold the components. Carrier tapes 13 which are pulled out
from supply reels 14 are installed on tape feeders 3. Tape
teeders 5 pitch feed carner tape 13 to the suction position of
suction nozzles 8b.

Next, description will be given of the configuration and
functions of tape feeder 5, with reference to FIGS. 3A to 4B.
Tape feeder 5 has a function of transporting carrier tape 13,
which stores the components and 1s covered by a cover tape,
to the suction position, and peeling ofl the cover tape before
the suction position to supply the stored components. As
illustrated in FIG. 3A, tape feeder 3 1s configured to include
main body 35q, and installation portion 55 provided to
protrude downward from the bottom surface of main body
5a. Tape feeder 5 1s mounted to feeder base 12a by 1nstalling
installation portion 56 on feeder base 12a 1n a state in which
the bottom surface of main body 3a 1s parallel to feeder base
12a.

Due to tape feeder 5 being installed on feeder base 124,
teeder controller 21 which 1s embedded 1n tape feeder 5 1s
clectrically connected to device controller 22 of component
mounter 1. Feeder controller 21 controls the tape feed
operation of carrier tape 13. Tape transport path Sc¢ 1s
provided on the mside of main body 5a. Tape transport path
5¢ guides carrier tape 13 which 1s pulled out from supply
reel 14 and mserted 1into main body 5a. Tape transport path
5¢ 1s provided to communicate from 1insertion port 54 to
output port Se. Insertion port 34 1s opened at the end of the
upstream side of main body 5a 1n the tape feed direction
(hereinafter referred to simply as the “upstream side”, and
the opposite direction 1s referred to as the “downstream
s1ide”), and carrier tape 13 1s mserted through insertion port
5d. Output port Se 1s opened on the downstream side of the
suction position at which mounting head 8 sucks and picks
up the components.

Carrier tape 13 in FIGS. 3B and 3C 1s provided with base
tape 13a which forms the tape body, and cover tape 13d.
Pockets 135 which store and hold components P, and feed
holes 13c¢ for pitch feeding carrier tape 13 are formed 1n base
tape 13a. Feed holes 13¢ are provided at a predetermined
pitch. Pockets 135 are provided at pitch Lp 1n the pitch feed
direction. Cover tape 134 1s bonded to the top surface of base
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tape 13a so as to cover pockets 135 1n order to prevent
components P from falling out from pockets 135.

Tape feed mechanism 23 for pitch feeding carrier tape 13
1s provided on main body 5a 1n FIG. 3A. Tape feed mecha-
nism 23 includes sprocket 24 which an axial line 1s perpen-
dicular to the tape feed direction, and drive mechamism 23
which rotationally drives sprocket 24. Sprocket 24 is pro-
vided at the end on the downstream side of main body 3a in
a horizontal posture. A plurality of feed pins 24a (refer to
FIG. 4) are formed on the outer circumierence of sprocket
24. Drive mechanism 25 pitch feeds carrier tape 13 along
tape transport path 5¢ by driving feed pins 24a 1n a state in
which feed pins 24a are engaged with feed holes 13¢ of
carrier tape 13. Tape feed mechanism 23 1s controlled by
feeder controller 21. In other words, drive mechanism 25 1s
sprocket driving means (sprocket driver) for rotationally
driving sprocket 24.

In FIGS. 3A, 3C, 4A, and 4B, tape retaining cover 26 1s
arranged on the top surface side of main body 3a in the
vicinity of sprocket 24. A portion of feed pins 24a of
sprocket 24 1s exposed from tape retaining cover 26. Cover
tape peeler 27 for peeling off cover tape 134 1s provided on
tape retamning cover 26. Opening 28 which corresponds to
the suction position of suction nozzle 86 1s provided on the
downstream side of cover tape peeler 27 of tape retaining
cover 26.

The shape of opening 28 1s set to a size at which suction
nozzle 86 1s capable of sucking and picking up component
P of the maximum size supplied by carrier tape 13 which
may be installed in tape feeder 5. In FIG. 4A, recognition
mark M 1s formed within imaging visual field VF of board
recognition camera 11 which images opening 28 1in the
vicinity of opening 28 of the top surface of tape retaiming,
cover 26. Recognition mark M serves as a reference for
recognizing the suction position of component P which 1s
sucked by suction nozzle 8b.

In this manner, tape feeder 5 1s provided with sprocket 24
which feeds carrier tape 13 which holds components P in
pockets 135, tape retaining cover 26 which retains carrier
tape 13 toward sprocket 24, an opening (opening 28) formed
in tape retaining cover 26 for sucking components P, and
recognition mark M which 1s formed on tape retaining cover
26 and serves as a reference for recognizing the suction
position of components P.

In FIG. 3A, carrier tape 13 1s pitch fed in a state of being
retained 1n tape transport path 5¢ by tape retaining cover 26.
In the process in which carrier tape 13 runs under tape
retaining cover 26, cover tape 134 1s folded back by cover
tape peeler 27 and pulled out to the upstream side, and thus,
cover tape 13d 1s peeling ofl from base tape 13a at the
upstream side of the component pick up position. Accord-
ingly, component P inside pocket 135 1s exposed at the top
in opening 28, and assumes a state 1n which suction nozzle
8b 1s capable of picking up component P. Peeled off cover
tape 134 1s guided to the opposite side from the pitch feed
direction by cover tape feed mechanism 29, and 1s fed mnto
tape collector 30 which 1s provided on the upstream side of
main body 5a.

In FIG. 3A, operation and display panel 31 which 1s
disposed on the top surface of the upstream side of tape
teeder 5 1s connected to feeder controller 21. Various types
ol operation button are provided on operation and display
panel 31. Examples of operation buttons are for operating a
tape feed operation and a tape return operation carried out by
tape feed mechanism 23, and a cover tape feed operation
carried out by cover tape feed mechanism 29. Display means
such as a liquid crystal display, a seven-segment LED, or the
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like which displays the operational state of tape feeder 5 1s
provided on operation and display panel 31.

Splicing detector S 1s arranged on the upstream side of the
suction position of tape transport path Sc. Splicing detector
S 15 for detecting a splicing location in which the leading
carrier tape 13 1s spliced to the following carrier tape 13
using a splicing tape in order to supply components P.
Splicing detector S 1s a light transmitting sensor which
detects feed holes 13¢ of carrier tape 13 which 1s trans-
ported, for example, and splicing detector S detects the
splicing location due to feed holes 13¢ being shielded from
light by the splicing tape.

Next, description will be given of the configuration of the
control system of component mounter 1 with reference to
FIGS. 5A and 5B. FIG. 5A illustrates the overall configu-
ration of component mounter 1, and FIG. SB illustrates the
configuration of tape feeder 5, a plurality of which are
installed on each component supplier 4 of component
mounters 1. In FIG. 5A, device controller 22 with which
component mounter 1 1s provided 1s a computational pro-
cessing device provided with a CPU function. Device con-
troller 22 controls each of component mounting mechanism
9, component supplier 4, component recognition camera 10,
board recogmtion camera 11, and display unit 42 by execut-
ing a processing program which is stored i1n device storage
unit 41. Component mounter 1 1s provided with recognition
processor 43, component type i1dentifier 44, positional cor-
rection determination unit 45, and correction amount calcu-
lator 46, which are information processors.

During the control process carried out by device control-
ler 22, various types of production data such as mounting
data 41a and correction amount data 415, which are stored
in device storage unit 41, are referred to. Mounting data 41a
1s data such as the component type of component P to be
mounted, and the mounting position coordinates of the
board, and mounting data 41a 1s stored on a per production
target board type basis. Recognition processor 43 performs
recognition processing on an image of the vicinity of open-
ing 28 of tape feeder 5 which 1s captured by board recog-
nition camera 11 to detect the position of recognition mark
M, component P which 1s positioned in opening 28 and
sucked by suction nozzle 8b, or the position of pocket 135
of carrier tape 13.

Component type 1dentifier 44 identifies the type of com-
ponent P which 1s supplied from each tape feeder 5 based on
mounting data 41a, and acquires information such as the size
of component P, pitch Lp of pockets 135 of carrier tape 13
which holds components P, and the like using a database
which 1s stored by a management computer or the like which
1s connected to component mounter 1. Positional correction
determination unit 45 determines whether or not tape feed
positional correction (described later) 1s necessary based on
the position of recognition mark M, the position of compo-
nent P which 1s positioned inside opening 28 or pocket 135
of carrier tape 13, the size of component P, and pitch Lp of
pockets 13b. The positions of mark M, and component P or
pocket 135 are detected by recognition processor 43, and the
s1ze of component P and pitch Lp are acquired by compo-
nent type 1dentifier 44.

Correction amount calculator 46 calculates positional
correction amount 51a for correcting the position of com-
ponent P mside opening 28 based on the position of recog-
nition mark M, the position of component P which 1s
positioned inside opening 28 or pocket 135 of carrier tape
13, the size of component P, and pitch Lp of pockets 135.
The positions of mark M, and component P or pocket 135
are detected by recogmition processor 43, and the size of




US 10,356,969 B2

7

component P and pitch Lp are acquired by component type
identifier 44. Correction amount calculator 46 associates the
calculated positional correction amount 51a with tape feeder
5 to store positional correction amount 531¢a in device storage
unit 41 as correction amount data 415, and transmits posi-
tional correction amount 51q to tape feeders 5 for which tape
feed positional correction 1s necessary.

Display unit 42 displays various display screens, such as
the captured image of board recognition camera 11, which
are necessary for the execution of the component mounting
work of component mounter 1, and notification information
relating to predetermined 1tems which are set 1n advance.

Next, description will be given of the configuration of the
control system of tape feeder 5. In FIG. 5B, feeder controller
21 with which tape feeder 5 1s provided controls drive
mechanism 25 and splicing detector S. Feeder controller 21
controls drive mechanism 23 based on the control signals
from component mounter 1 and operational mmput from
operation and display panel 31. Feeder controller 21 1s
provided with tape feed position corrector 532 as an internal
processing function. Feeder controller 21 1s connected to
device controller 22 of component mounter 1 via commu-
nicator 53.

Feeder controller 21 refers to various data such as posi-
tional correction amount 51a, which 1s stored in feeder
storage unit 31, to perform control. Positional correction
amount 51q 1s calculated by correction amount calculator 46
of component mounter 1 and 1s transmitted to feeder storage
unit 51. Positional correction amount 51a 1s a correction
value which 1s necessary during the tape feed positional
correction 1n tape feeder 5. If splicing detector S detects a
splicing location of a splicing tape, feeder controller 21
transmits the fact that the splicing location 1s detected to
device controller 22. Tape feed position corrector 52 con-
trols drive mechanism 25 to rotationally drive sprocket 24 to
correct the tape feed position based on positional correction
amount 51a. Accordingly, the stopping position of suction
target component P 1s corrected.

Next, description will be given of the component mount-
ing method (the tape feed positional correction method)
which performs the tape feed positional correction 1n tape
teeders 5 with which component mounter 1 1s provided, with
reference to FIGS. 6 to 7C. The tape feed positional cor-
rection 1s executed at the timing at which carrier tape 13
which 1s supplied from tape feeder 5 1s switched by splicing,
in addition to at the timing at which tape feeder 5 which 1s
installed on component supplier 4 1s exchanged, and the
timing at which carrier tape 13 which 1s supplied to tape
teeder 5 1s exchanged. Heremafter, description will be given
of the tape feed positional correction method, exemplifying
the timing at which carrier tape 13 which 1s supplied 1s
switched to the following carrier tape 13 by splicing while
continuing the component mounting work.

In FIG. 6, 1f splicing detector S of tape feeder 5 detects a
splicing location (Yes 1n ST1), feeder controller 21 transmits
the fact that the splicing location 1s detected to device
controller 22. Next, component type i1dentifier 44 1dentifies
the type of components P which are held by carrier tape 13
which 1s switched 1n, and acquires the size of components P,
and pitch Lp of pockets 135 of carrier tape 13. Next,
positional correction determination unit 45 determines
whether or not the size of component P i1s smaller than a
predetermined size at which tape feed positional correction
1s necessary based on the size of component P and pitch Lp
of pockets 135 which are acquired (512). In a case in which
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component P 1s smaller than the predetermined size (Yes 1n
ST2), the tape feed positional correction process described
hereinafter 1s executed.

In other words, in component mounter 1, 1n a case 1n
which the fact that carrier tape 13 which 1s supplied from
tape feeder 5 1s switched to the following carrier tape 13 1s
detected, the tape feed positional correction process 1s
executed. Accordingly, even 11 the position of component P
of the following carrier tape 13 which 1s tape fed by splicing
1s shifted i1n relation to the leading carrier tape 13, 1t is
possible to execute the tape feed positional correction with-
out requiring operation by a worker.

In component mounter 1, the type of component P which
1s supplied from tape feeder 5 1s 1dentified, and 1n a case 1n
which 1t 1s determined that the type of component P which
1s supplied from tape feeder 5 1s a smaller component than
the predetermined size based on the identified results, the
tape feed positional correction process 1s executed. Accord-
ingly, 1t 1s possible to execute the tape feed positional
correction without requiring the determination of the worker
in relation to components P for which tape feed positional
correction 1s necessary. In a case 1n which a splicing location
1s not detected (No 1n ST1), or 1n a case 1n which component
P 1s greater than or equal to the predetermined size (No 1n
ST2), the ordinary component mounting work 1s continued.

In the tape feed positional correction process, device
controller 22 1mages opening 28 using board recognition
camera 11 at the timing at which the leading component P
which 1s held by the following carrier tape 13 1s pitch fed to
opening 28 of the processing target tape feeder 5 (S8T3).
Next, recognition processor 43 subjects the image which 1s
captured by board recognition camera 11 to the recognition
process 1o recognize the center position of recognition mark
M (ST4) and the center position of component P which 1s
positioned iside opening 28 (ST15). The recognition of the
center position ol component P may be performed from an
image of pocket 135 which holds component P 1n a case 1n
which component P 1s very small. The recognized center
position of component P 1s suction position C of component
P which serves as the suction target which 1s sucked by
suction nozzle 8b.

In FIGS. 7TA to 7C, description will be given of an
example of an 1image of the vicinity of opening 28 which 1s
imaged by board recognition camera 11. FIG. 7A 1llustrates
an example 1 which component P(1), which is the suction
target, 1s pitch fed to the vicinity of the center of opening 28,
and 1maging visual field VF includes recognition mark M,
component P(1) which 1s positioned inside opeming 28, and
pocket 135 which holds component P(1). In other words,
board recognition camera 11 1s a recognition camera which
recognizes recognition mark M, and component P(1) or
pocket 135 which 1s positioned at suction position C through
the opening (opeming 28). Recognition processor 43 recog-
nizes and calculates suction position C (position AL1 of
pitch feed direction, and position AV1 perpendicular to the
pitch feed direction) of component P(1) as viewed from
recognition mark M from the positions of recognition mark
M and component P(1) which are recognized by the recog-
nition process.

In FIG. 6, next, positional correction determination unit
45 determines whether or not tape feed positional correction
1s necessary from suction position C of component P(1)
which 1s recognized, the size of component P, and pitch Lp
of pockets 135 of carrier tape 13 (ST16).

FIG. 7B illustrates an example in which component P(1)
which 1s sucked by suction nozzle 856 1s pitch fed to the
downstream side from the center of opening 28 (AL2>AL1),
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and tape feed positional correction 1s necessary. Opening 28
1s formed 1n consideration of the maximum size of compo-
nents P to be supplied and the maximum pitch Lp of pockets
13b6. Therefore, 1n a case 1n which the size of components P
and pitch Lp of pockets 135 are small, there 1s a case 1n
which, in addition to component P(1) which 1s in suction
position C, component P(2) which 1s the following suction
target adjacent on the upstream side 1s also exposed from
opening 28. If the following component P(2) 1s exposed
from opening 28, there 1s a case 1n which component P(2)
talls out from pocket 135 in which component P(2) 1s held
when component P(1) 1s sucked, and pitch feed position
correction becomes necessary.

In FIG. 6, i1 tape feed positional correction 1s determined
to be necessary (Yes 1n ST6), correction amount calculator
46 calculates positional correction amount 51a for correct-
ing the tape feed position (ST7). Positional correction
amount 51a 1s set such that 1t 1s possible to prevent the
following component P(2) from {falling out by retaining
component P(2) using tape retaining cover 26, and 1t 1s
possible to suck the suction target component P(1). In other
words, based on the recognition results of board recognition
camera 11 (the recognition camera), positional correction
amount 31a 1s a tape feed positional correction amount for
positioning the suction target component P(1) at suction
position C such that component P(2), which 1s adjacent on
the upstream side in the tape feed direction to component
P(1) which 1s positioned at suction position C, 1s not exposed
by greater than or equal to a predetermined amount from
opening 28 (the opening).

In this manner, 1n a case 1n which the fact that carrier tape
13 which 1s supplied from tape feeder 5 1s switched to the
following carrier tape 13 1s detected, correction amount
calculator 46 calculates the tape feed positional correction
amount (positional correction amount 51a). In a case 1n
which the type of component P which 1s supplied from tape
teeder 5 1s a component which 1s smaller than the predeter-
mined size, correction amount calculator 46 calculates the
tape feed positional correction amount (positional correction
amount 531a). The post-correction tape feed position 1s set to
a position at which half or more of component P(2) 1s under
tape retaining cover 26, in other words, a position at which
the amount by which component P(2) 1s exposed from
opening 28 1s less than half the size of component P(2).

The calculated positional correction amount 51a 1s stored
in feeder storage unit 51 of tape feeder 5 for which the tape
feed positional correction 1s necessary. Next, tape feed
position corrector 52 of tape feeder 5 controls drive mecha-
nism 25 based on positional correction amount 51a (the tape
teed positional correction amount) which 1s stored 1n feeder
storage unit 51 to rotationally drive sprocket 24 and cause
tape feeding to be performed such that the tape feed position
1s corrected (ST8). In other words, drive mechanism 23
(sprocket drive means) rotationally drives sprocket 24 to
cause the tape feeding to be performed based on positional
correction amount 51a (the tape feed positional correction
amount).

FIG. 7C illustrates an example after the tape feed posi-
tional correction. In FIG. 7C, carrier tape 13 1s fed by tape
feed amount La to the upstream side 1n comparison to the
pre-correction position, and the tape feed positional correc-
tion 1s performed such that the exposure amount of the
tollowing component P(2) from opening 28 1s less than half
the tape feed direction width of component P(2). In this
manner, based on the recognition results of board recogni-
tion camera 11 (the recognition camera), tape feed position
corrector 32 performs the tape feed positional correction for
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positioning the suction target component P(1) at suction
position C such that component P(2), which 1s adjacent on
the upstream side 1n the tape feed direction to component
P(1) which 1s positioned at suction position C, 1s not exposed
by greater than or equal to a predetermined amount from
opening 28 (the opening).

Tape feed position corrector 32 may take tape feed
amount La into account to perform the tape feed positional
correction and the tape feeding from when, without per-
forming tape feeding 1n the reverse direction to the upstream
side by tape feed amount La, component P(1) 1s sucked as
it 1s, and the tape feeding i1s performed to the downstream
side using the following component P(2) as the suction
target. In this case, although a concern that only component
P(2) will fall out from pocket 135 remains, 1t 1s possible to
reduce the cycle time (time loss) as a result. In ST8, when
tape teed positional correction 1s performed, thereatter, the
ordinary component mounting work in which carrier tape 13
1s fed by pitch Lp at a time 1s continued. In ST6, 1n a case
in which tape feed positional correction 1s determined to be
unnecessary (No), the ordinary component mounting work
1s continued.

In this manner, 1in a case 1n which 1t 1s detected that carrier
tape 13 which 1s supplied from tape feeder 5 1s switched to
the following carrier tape 13, tape feed position corrector 52
performs the tape feed positional correction. In a case in
which 1t 1s determined that the type of component P which
1s supplied from tape feeder 5 1s a smaller component than
the predetermined size based on the results obtained by
component type identifier 44 identifying the type of com-
ponent P which 1s supplied from tape feeder 5, tape feed
position corrector 52 executes the tape feed positional
correction process.

As described above, 1n the component mounting method
of the exemplary embodiment, recognition mark M which 1s
formed on tape retaining cover 26 which retains carrier tape
13, which holds components P i pockets 135, toward
sprocket 24 with which tape feeder 5 i1s provided, and
component P or pocket 1356 which 1s positioned at suction
position C through the opening (opening 28) which 1s
formed 1n tape retaining cover 26 are recognized. Based on
the recognition results, tape feed positional correction for
positioning the suction target component P at suction posi-
tion C 1s performed such that component P, which 1s adjacent
on the upstream side 1n the tape feed direction to component
P which 1s positioned at suction position C, 1s not exposed
by greater than or equal to a predetermined amount from the
opening (opening 28).

Accordingly, 1t 1s possible to prevent component P fol-
lowing component P which 1s positioned at suction position
C from being exposed from opening 28 and falling out.

The component mounter and the component mounting
method of the present disclosure have an effect of being
capable of preventing the next component after the compo-
nent which 1s positioned at the suction position from being
exposed from the opeming and falling out, and are applicable
to a component mounting field in which components are
mounted onto a board.

What 1s claimed 1s:

1. A component system which includes a feeder and a
component mounter and which feeds a carrier tape having
components held i pockets along a tape transport path and
mounts components onto a mounting target, the component
system comprising:

a main body on which the carrier tape travels;
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a sprocket operatively associated with the main body and
a drive mechanism which feeds the carrier tape along
the tape transport path;

a mounting head operatively associated with the carrier
tape which picks up the components from the pockets
in the carrier tape fed by the sprocket and mounts the
components onto the mounting target;

a tape retaining cover operatively associated with the

main body which retains the carrier tape fed by the
sprocket in the tape transport path from above, and has
an opening through which the mounting head picks up
the components from the pockets 1n the carrier tape at
a suction position, wherein a recognition mark 1s pro-
vided on a top surface of the tape retaining cover for
recognizing the suction position of the components;

a recognmition camera which recognizes the recognition
mark and the components or the pockets positioned at
the suction position through the opeming; and

a tape feed position corrector operatively associated with
the drive mechanism which, based on recognition
results of the recognition camera, performs tape feed
positional correction imn which the sprocket feeds the
carrier tape backward to correct a position of one of the
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components such that another one of the components,
which 1s adjacent to the one of the components on an
upstream side along the tape transport path, i1s not
exposed from the opeming by an amount greater than or
equal to a predetermined amount.

2. The component system of claim 1,

wherein the tape feed position corrector performs the tape
feed positional correction 1n a case 1n which a type of
the components which are supplied from the tape
feeder 1s a type having a smaller size than a maximum
s1ize at which tape feed positional correction 1s neces-
sary.

3. The component system of claim 2, further comprising:

a component type identifier operatively associated with
the tape feed position corrector which identifies the
type of the components which are supplied from the
tape feeder.

4. The component system of claim 1,

wherein the tape feed position corrector performs the tape
feed positional correction 1n a case in which the carrier
tape, which 1s supplied from the tape feeder, being
switched 1s detected.
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